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PITFALLS IN THE INTERPRETATION OF L.E. PREPARATIONS*
FRANCES PASCHER, M.D., ALEXANDER BOROTA, M.D. AND BETTE
DAVIS, M.T.
Less than seven years have elapsed since the historic discoveries of the L.E.
cell by Hargraves and Morton (1) arid of L.E. factor by Haserick and Bortz
(2). Not only have these basic contributions provided specific tests whereby
systemic lupus erythematosus can be separated from the other collagen diseases
but there has resulted as well an appreciation of the protean nature of this disC
ease (3). The heretofore unsuspected relationship, for example, of certain in-
stances of epilepsy (4) acute hemolytic anemia (5) and Raynaud's phenomenon
(6) to systemic lupus erythematosus has been conclusively demonstrated by
virtue of the L.E. phenomenon.
Numerous reports dealing with modifications (7) t of the original technics
(8, 9) and with newer methods (10, 11) for the demonstration of the L.E. cell
and L.E. factor in the peripheral blood have appeared. The nature of the L.E.
phenomenon (2, 4, 10, 11) and the question of the specificity of the L.E. cell
(3, 4, 12) have likewise been the subject of many publications. This paper is
concerned with the pitfalls encountered in the reading and interpretation of
L.E. preparations of peripheral blood.
In their first paper Hargraves and Morton (1) cautioned against mistaking
"tart" cells for "L.E." cells in bone marrow preparations. Later Hargraves
(13) and Zimmer (14) made it clear that "tart" cells may also be found in L.E.
preparations of peripheral blood in patients with acute disseminated lupus
erythematosus as well as in unrelated conditions. The term "tart" cell was used
by Hargraves to designate the phagocytic histiocyte or monocytic reticulo-
endothelial cell commonly found in small numbers in normal marrow and in
increased numbers in a variety of systemic diseases. Hargraves also used the
term "tart" cell for a second variety of phagocyte, namely the polymorpho-
nuclear leukocyte more readily demonstrable in the peripheral blood than in
bone marrow of subjects with systemic lupus erythematosus and other grave
diseases. Zimmert found an increased number of "tart" cells in the circulation
in various widespread inflammatory processes, particularly in patients with
rheumatoid arthritis and glomerulonephritis.
Erythrophagocytosis is another process that may be confused with the L.E
phenomenon. The ingested red cell in the cytoplasm of the phagocyte may simu-
late the inclusion body of the L.E. cell.
* From the Department of Dermatology & Syphilology of the Post-Graduate Medical
School of the New York University-Bellevue Medical Center (Dr. Marion B. Sulzberger,
Chairman) and the Skin and Cancer Unit of the New York University Hospital.
Received for publication February 3, 1955.
t Ref. 7-12 are by no means all inclusive. Only those procedures compared and utilized
in the preparation of this report have been cited.
t Personal communication.
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Artefacts arising from the decomposition of leukocytes may he a third impor-
taut source of error in the reading and interpretation of L.E. preparations. The
purpose of this paper is to call attention to the nature and morphology of these
artefacts also known as decomposition forms and Abbauformen (15), and to
examine the possibility that some of the non-specific positive L.E. tests heretofore
reported may have been instances of faulty evaluation of these artefacts. Aware-
ness of this source of error is made more timely by the fact that some methods
110w advocated (7) to demonstrate the L.E. cell have been simplified to the point
where they are seen as office procedures. Although one may grant that it may
be simple enough to learn the technicalities involved, it has been our experience,
that a proper evaluation of the qualitative changes found in L.E. preparations
may be more difficult.
:IATEaIAL
During the past five years, 332 samples of peripheral blood were examined
for the presence of L.E. factor and/or L.E. cells. A total of 425 tests utilizing
FIGS. F—Vu: Decomposition Forms (Abbauformen)*. Mag. 1830 X
FIG. I: A polymorphonuclear leukocyte showing attenuation and partial loss of filaments
connecting the lobes of the nucleus.
* We are indebted to Eleanor Moreland for her assistance in the preparation of the
photomicrographs.
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four different technics was carried out on these samples obtained from individuals
with systemic lupus erythematosus as well as from patients with unrelated derma-
toses. The original intent was to evaluate the specificity of the L.E. test. In
the course of these studies conducted in the hematology laboratory of the Skin
and Cancer Unit, artefacts or decomposition forms were noted in many of the
specimens. Occasionally they were found side by side with typical L.E. cells.
These cyt6logic aberrations moreover were demonstrable with each of the tech-
nics employed: ilaserick (9) Mathis (7), and Moffatt-Barnes (10) and the Magath
modification of the 2-hour clot method (11). The presence of these qualitative
changes in totally unrelated conditions and with diverse technics prompted a
more detailed study.
Morphology
Smears of L.E. preparations made by the procedures cited before were stained
with Wright's solution. Microscopic examination of these smears under high
power disclosed decomposed forms interspersed among normal blood corpuscles.
The morphologic changes in the size, shape, staining capacity and nuclear con-
figuration which we are about to describe primarily involved the ploymorpho-
nuclear eukocytes. The affected cells were often reduced in size, and only occa-
FIG. II: The nucleus of the polymorphonuclear leukocyte is separated into clumps of
chromatin of uneven size. The cytoplasm appears more granular; the cell outline is well-
defined.
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FIG. III: The pyknotie nuclear material is arranged in dense hasopinlic halls. Note the
close resemblance to "1re-L.E." cell (15).
sionally were larger than average. Some of the cells appeared well-rounded with
intact membrane, in others the cell wall was partially or totally wanting. Gran-
ules, when retained, were usually reduced in number, on the whole somewhat
coarser, and were either somewhat basophilic or acidophilic, rarely neutrophilic.
Where granules were absent, the cytoplasm had a faded pale-pink translucent
appearance.
Alterations in the nuclear structure and staining capacity were even more
striking. These changes ranged from identifiable polymorphonuclear leukocytes
in which the sole change was an attenuation or loss of the nuclear filaments
connecting the lobes of the nucleus, to structures of doubtful origin with a single
ball of pyknotic material. The chromatin was often arranged in rounded, in-
tensely basophilic, dense balls, from two to six in number. In some cells the clumps
of chromatin were uneven in size, in others they were singularly uniform. In
some instances vacuolization and ballooning of one or more balls of chromatin
had taken place leaving only a crescent or remnant of basophilic material. The
term "ballantine" cell, suggested by Moolten* seemed particularly appropriate
for the cells with three uniform round detached bails of chromatin.
* Personal communication.
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FIG. IV: The nuclear material is condensed and is arranged in eight small balls of chroma-
tin resembling shot. Note the similarity to the "Pre-L.E." cell (16).
No significant change was observed in the eosinophiles, monocytes or lympho-
cytes other than some crushed and ruptured forms customarily found in most
blood smears. Erythrophagocytes were noted in one of the specimens but "tart"
cells were riot demonstrated.
Incidence
Quantitative studies were conducted in a group of 35 individuals to ascertain
what bearing, if any, the patient's physical status or the technic employed in
making the L.E. preparation might have on the incidence of decomposition forms.
Twenty-four patients were selected at random, and 11 healthy volunteers
were used as controls. At least 12 different dermatologic entities were represented
(Table I). The Haserick method and the Magath 2 hour clot technic were per-
formed concurrently in the patient group. In seven of these cases, the Magath
method was repeated and in addition a modification of this procedure was em-
ployed simultaneously to study the effects of storage and refrigeration of the
clot. 20 cml. of venous blood were collected at the time of the retest and equal
amounts in separate tubes were allowed to clot at room temperature. At the end
of two hours, the clot in one tube was treated directly in the manner outlined
$
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FIG. V: Note the uniform size and shape of the nuclear material. One of the balls of
chromatin is about to be extruded.
by Magath (11). The second tube was refrigerated at 10°C for 24 hours. The re-
frigerated clot was then processed in the same manner as the unrefrigerated
specimen. The results are shown in Table II. The healthy volunteers were studied
by the Mathis technic (7).
At least two blood smears were made of each preparation and a minimum of
200 leukocytes were counted. The incidence of decomposition forms was expressed
in terms of their number per 100 white blood corpuscles. In some instances it was
necessary to count as many as 400—500 cells before decomposition forms were
encountered. No preparation was considered lacking in these forms unless four
or five smears were studied aHd at least 500 leukocytes were scanned.
Comments on Tables I and II: The results in the patient group are presented
in Tables I and II. At least 12 different dermatologic ailments were represented
in this group of 24 cases. Decomposition forms were found in every instance with
the Haserick method, and in all but two cases with the Magath 2 hour modifica-
tion of the clot technic. The incidence with the former varied from 1/400 to
12/100 but most cases fell within the range of 1/100 to 6/100. With the Magath
method on the other hand, the incidence varied from 0 to 5/100; most cases
fell within the range of 1/200 to 3/100. The ratio of decomposed forms to normal
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FIG. VI: The chromatin appears ready to coalesce into a single ball. The cell outline is flO
longer distinct.
Fm. VII: One of the balls of chromatin shows haflooning and vacuolization. The cyto-
plasm is hazy and indistinct.
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TABLE I
Results by Haserick and Magath methods in diverse eruptions
Diagnosis
Acute lupus erythematosus
Subacute lupus erythematosus
Discoid lupus erythematosus
Lichen planus
Penicillin reactions
(serum sickness-like)
Purpura
Acne vulgaris
Purpura (Henoch-Schoenlein)
Photosensitization eruption
Neurodermatitis
Psoriasis
Mycosis fungoides
Dermatomyositis
Dermatophytosis
Sulzberger-Garbe syndrome
No. of
Cases
2
2
2
4
2
2
1
2
Haserick
1/400
6/100
2/300
5/100
2/100
6/100
1/100
5/100
1/100
2/100
5/100
12/100
3/100
4/100
3/100
3/200
5/200
2/100
3/100
3/100
5/100
3/100
2/100
6/100
Magath
0
2/100
1/300
2/100
1/300
2/300
4/100
2/100
2/100
2/100
2/100
5/100
3/100
1/100
1/100
1/100
1/200
0
1/100
1/100
2/100
1/100
2/100
2/100
L.E. Cells
+
+
+
Diagnosis
TABLE II
Comparison of Maqath hour clot method with refrigerated clot
_______—
2 hour clot Refrigerated clot
Lichen planus
Lichen planus
Lichen planus
Lichen planus
Photosensitization eruption
Sulzberger-Garbe syndrome
Acne vulgaris
2/100
2/100
1/100
5/100
4/100
9/100
2/100
(24 hr.)
4/100
3/100
2/100
5/100
3/100
10/100
4/100
TABLE III
Comparison of major factors in diverse technics
Haserick
Anticoagulant
Temperature
Centrifugation (RPM per/mm.)
Total time (approximate):
heparin
room
2000 X 10
90'
Magath
none
room
2000 X 5
130'
Mathis Moffatt-Barnes
heparin none
37°C. room
2000 X 10 2000 X 10
90' 45'
l i )
1
1
1
1
1
1
1
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leukocytes was the same (with one exception) on the retest as in the initial test.
Refrigeration and storage of the 2 hour clot for an additional 24 hours disclosed
no essential difference in the results.
L.E. cells were found in only three patients; in each of the two cases of acute
lupus erythematosus and in one case of subacute lupus erythematosus. The latter
was classified as subacute on the basis of repeated positive smears rather than
as discoid lupus erythematosus which was the clinical impression*.
Two to seven decomposition forms per 100 white blood corpuscles were found
by the Mathis technic in 11 healthy volunteers. The incidence paralleled those
obtained with the ilaserick technic in the patient group. The artefacts further-
more, which were found in each of the 11 samples of normal blood differed in
no way morphologically, from those described in individuals with dermatoses.
Comment on Table III: The variants in the four recognized technics, three of
which were selected for the quantitative study are shown in Table ITT. The es-
sential difference between the ilaserick and the Mathis methods on the one hand
and the Moffatt-Barnes and Magath technics on the other is the use of an anti—
coagu'ant in the first two. Decomposition forms were found with the Moffatt-
Barnes procedure as well. A comparative study and quantitative estimate with
the latter technic was not attempted.
DISCUSSION
During a study on the specificity of the L.E. test and the sensitivity of various
technics currently used to demonstrate the L.E. phenomenon in the peripheral
blood, unfamiliar cytologic changes arrested our attention. These bizarre forms
were totally unlike the artefacts (16) commonly seen in differential studies of
fixed films of fresh blood. Nor did they resemble L.E. cells or "tart" cells or
erythrophagocytes.
It soon became apparent that either the use of venous blood or the time and
manipulation entailed in making L.E. preparation were responsible for their
presence. Smears made directly from capillary blood drawn from the finger-
tips of these same individuals failed to reveal similar morphologic changes. The
presence of these peculiar forms moreover, in patients with a wide variety of
unrelated dermatoses as well as in systemic lupus erythematosus suggested a
non-specific phenomenon. The close resemblance however, to the so-called Pre-
L.E. cell, originally described by Stitch, Feldman and Morrison (17) and ac-
cepted as such by others (18, 19) raised considerable doubt as to their true iden-
tity.
Specimens were shown to Marion B. Sulzberger, Marcel Bessist, Nathan
Rosenthalt and Alexander S. Wienert. The consensus was that the cells de-
scribed and photographed (Figs. I—Vu) were degenerated forms or artefacts.
Subsequent demonstration of these forms in the venous blood of healthy in-
dividuals left little doubt that the cellular changes were independent of the
L.E. phenomenon and of cutaneous disease. Further study disclosed that the
cells described and photographed above were identical with the Abbauformen
* We are indebted to Dr. Samuel B. Frank for contributing this case to the series.
t We are indebted to these colleagues for their help in this study.
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(decomposition forms) which have been the object of much attention in recent
years in the German (15, 20—23) and French (24, 25) literature.
Tn 1925, Sabin et al (25), and some years later, Crosbie and Scarborough (26)
reported on the morphology of "degenerate" forms in peripheral blood. These
publications it appears were overlooked by von Undritz (27) who has been
credited in the German literature as the first to recognize the morphologic aspect
of cellular disintegration in peripheral blood. The consensus of the observers
(15, 20—27) referred to was that decomposition forms were the result of an auto-
lytic phenomenon.
Nuclear and protoplasmic changes were noted as early as two hours in a small
percentage of cells by others as well as ourselves and complete disintegration of
the leukocytes within a few days (15). The stages of disintegration were well
documented by photographs and diagrams in the studies by Bessis (24), Lubbers
and Koch (20) and Koeffler (15). Lymphocytes (24—27) and monocytes (24—27)
appeared to be more resistant to autolytic change than neutrophiles; eosinophiles
(25, 26) seemed to withstand degeneration longest. The morphologic changes
moreover appeared to be the same whether citrate (15, 20, 26) or heparin (28)
was used.
Although generally an in vitro phenomenon, decomposition forms have been
demonstrated in vivo under unusual and exceptional circumstances. Disintegrat-
ing cells, in showers, have been reported in the circulating blood following vene-
section, encephalography, and in association with inflammatory processes as well
as in infections treated with penicillin and sulfonamides (21). Koch and Lubbers
(21) cited a ease of lung abscess treated with penicillin in which numerous de-
composition forms appeared in the peripheral blood. The possible significance of
this ease will be discussed later. Disintegration has also been induced experi-
mentally by the administration of urethane, thiouracil, thyroxin and other toxic
agents (22). For the demonstration of artefacts, in vivo blood from the ear lobe
was found preferable to finger blood (22).
The rare occurrence of decomposition forms in stained smears of fresh periph-
eral blood (15, 20—22) coincides with our experience. The cells described and
photographed (Figs. I—Vu) in this study were demonstrable only in smears of
L.E. preparations. The morphologic changes noted conformed entirely with
those described in the literature (15, 20—27). Progressive degeneration, from
dissolution of interlobular nuclear strands of the polymorphonuelear leukocytes
to non-descript amorphous masses were noted. These decomposition forms it
should be emphasized, bear no resemblance to the artefacts found in fixed smears
of fresh finger blood. The latter are largely the result of trauma and fixatives
(16).
Little variation in the incidence of decomposition forms (Table I), was found
in the various dermatoses examined. The only notable exception was the rela-
tively high percentage with both the Haserick and Magath technics in one out of
four cases of penicillin hypersensitivity. This might have been dismissed as
accidental except for two circumstances. First, the finding previously discussed
of disintegrating cells in vivo iu penicillin treated individuals (21), which may or
may not be contributory. Second, the report of Walsh and Zimmerman (18) of
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"Pre-L.E." cells in severe penicillin reactions. The relatively large number of
decomposition forms in one of our cases may help to explain their findings.
Qualitative studies were made in three cases of marked penicillin hypersen-
sitivity in addition to those included in Table I. Cells described and classified as
"Pre-L.E." cells by Walsh and Zimmerman were found, also an occasional
rosette but in no instance were typical L.E. cells seen.
The incidence of decomposition forms was generally higher with the Haserick
than the Magath method (Table I). The total time consumed is about the same.
We cannot say what roles clotting, longer centrifugation time and anticoagulant
may play (Table III). Storage and refrigeration of the clot for 24 hours did not
alter the findings appreciably.
rihe resemblance to the "Pre-L.E." cell described by Stitch, Feldman and
Morrison (17) to certain stages of decomposition can be seen by comparing the
photographs and descriptive material in their paper with those presented here.
It may be argued that since free nuclear material furnishes the substance for the
inclusion body of the L.E. cell in that sense decomposition forms may possibly
be seen as precursors or a stage in the development of the L.E. cell. It is well
established, however, that unless L.E. factor is present to interact with nuclear
material, the L.E. phenomenon does not take place. Furthermore since disinte-
gration is an inevitable change common to all cellular elements in blood it can
hardly be linked with any specific phenomenon. We have not come across any
histochemical studies of nuclear decomposition which would permit comparison
of physiologic disintegration with the inclusion body of the L.E. cell. Such data
might be helpful to settle the question of the relation of the so-called Pre-L.E.
cell to the Hargraves cell.
SUMMARY AND CONCLUSIONS
425 L.E. preparations were examined, and disintegrating leukocytes were
found in most of them. They were found not only in L.E. subjects but in patients
with various unrelated dermatoses and in healthy volunteers as well. Occasionally
they were seen side by side with the L.E. cell in acute lupus erythematosus.
Quantitative studies in a group of 24 dermatologic cases, showed that the
dermatosis per se has little influence on the incidence of these artefacts, with the
possible exception of one case of penicillin hypersensitivity. These forms were
demonstrable with four different technics: Haserick, Mathis, Moffatt-Barnes and
the Magath modification of the 2 hour clot method. Simultaneous comparison
of the Haserick and Magath methods showed that the incidence was somewhat
higher with the former.
The marked resemblance between the early stages of the decomposition forms
and the "Pre-L.E." cell was noted and the objections to the concept of the
"Pre-L.E." cell was discussed.
The artefacts described in this paper constitute one of the pitfalls in the inter-
pretation of the L.E. phenomenon.
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